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UAS CORNER

INNOVATIONS

BEYOND THE AIRFRAME
By Alan Frazier, Deputy Sheriff, Grand Forks (ND) County Sheriff's Office, Assistant Professor, University of North Dakota's
John D. Odegard School of Aerospace Sciences
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M

uch of the discussion about
small unmanned aircraft
systems (sUAS) focuses on
the airframes- how to legally
put them in the air and potential applications
and missions. But what about the supporting
technology, such as sensor systems, autopilots and motion detection/search programs?
sUAS are useless if they are not
equipped with appropriate sensor systems.
The airframes are simply a taxi used to
deliver the passenger (i.e. the sensor
system) to a destination and back. Autopilots and search programs make the job
easier, more efficient and safer.

SENSOR SYSTEMS
Sensor systems are the heart and soul
of sUAS. Just ask your favorite forensic
technicians, they will tell you they couldn't
care less how you obtained an aerial image
but will quickly add the device that took the
image is important. Most sUAS are equipped
with an electro-optical (EO) camera which
utilizes both traditional ground glass lenses
and digital image capture to take
photographs and stream live video to a
ground control station. Image resolution is a
major image quality factor.
Digital photographic image resolution is
frequently quantified in pixels. A pixel is the
smallest controllable element of a digital
picture. Cameras are rated by the highest
quantity of pixels they are capable of placing within a frame. For instance, a 10
megapixel camera is capable of dividing an
image into 10 million controllable elements.
The higher the megapixel rating, the more
accurately the image will represent the
photographic subject. Magnification, or
zoom, is another qualitative factor. Traditional optical magnification results in the
best quality images. Digital zoom, which is
utilized by most modern cameras, compromises the image by enlarging the individual
pixels. If over-utilized, the technique will
result in a blurred image.
Specialized cameras can be useful.
Infrared (IR) cameras, while expensive, are
worth their weight in gold when used for
nighttime operations and daytime operations
in heavy foliage or shadowy areas. IR
cameras view a portion of the electromagnetic spectrum that is not visible to the
human eye. The black and white image
produced is closely linked to the relative
temperatures of the elements within the
viewed scene.
The ability to carry both EO and IR
cameras simultaneously is desirable. For
specific applications, such as marijuana cultivation identification, multispectral cameras

''If we choose to
use such cutting
edge airframe
technology, we
owe it to ourselves
to equip those
airframes with the
best supporting
technologies. "
are appropriate. These highly sophisticated
imagers are capable of differentiating
between small variations in emissive energy
reflected by different materials, allowing the
image analyst to identify areas occupied by
specific substances like marijuana plants.
Low light (LUX) and night vision cameras are
also viable solutions for twilight
and night operations. LUX
cameras utilize wide apertures
and low light sensitive digital
image capturing, while night
vision cameras actually attenuate
existing visible light to create
green/black colored images.

site or searches for marijuana cultivation
call for a higher level of automation. The
ability to utilize mission planning software to
pre-plan the mission will make the flight
more efficient and secure a higher level of
confidence that the area has been thoroughly searched.
Use of automation can enhance safety
by reducing operator fatigue and distraction. Simply stated, the operator can spend
more time focusing on the aircraft and
clearing the airspace when an autopilot is
doing the flying.

MOTION DETECTION/
SEARCH SOFTWARE
When the Grand Forks County Sheriff's
sUAS Unit first began operations in 2010,
we assumed it would be relatively easy to
conduct aerial searches and locate subjects
on the ground. We quickly learned that locating a subject hiding in a large cornfield is
difficult for a variety of reasons. Foremost
among the difficulties is conducting a
systematic search over terrain that is
uniform. (One row of cornstalks looks identical to all the other rows of cornstalks.)

AUTOPILOTS
Almost all sUAS have some
level of autonomous flight capability. The level of available autonomy runs the gamut from the
Draganflyer's relatively basic
"position hold," which utilizes a
GPS receiver linked to the
aircraft's control system to
enable the sUAS to remain in a
fixed position hover, to the
AeroVironment Raven's sophisticated system that enables the
sUAS operator to plan an entire
70-plus minute mission prior to
launching the aircraft.
The desirable level of autonomy is directly linked to the
nature of the mission. A crime
scene or traffic collision scene
documentation flight can be
performed easily and safely with
no autopilot or a basic positon
hold function. In contrast, a
wide-area search for a missing
person, perimeter security of a
www.alea.org

I

39

-

UAS CORNER
To address this problem, we asked
AeroVironment to develop a search program
for our AV Qube. The result was a userfriendly and intuitive touchscreen solution
that allows the sUAS operator to define a
search area by touching the ground control
station's map screen at three points. The
Qube then calculates the proper width for
parallel search lines based on the aircraft's
current altitude and the amount of image
overlap the operator has specified (10-50
percent). The software then overlays those
search lines on the GCS map screen along
with an estimated time to complete the
search. To initiate the search, the operator
simply presses a "play" button, the aircraft
proceeds to point one and begins tracking
the first search line. The operator can pause
the search at any time and even fly the Qube
off the search line to further investigate a
sighting. Upon reactivating the search, the
Qube returns to the point at which it was
paused and resumes the search.
Motion detection was another great
enhancement to our sUAS operating
systems. Both the AV Qube and Raven utilize
Sentient Kestrel motion detection software.
Kestrel conducts extremely rapid comparisons between video frames to detect differences between the images. The differences
invariably translate to motion. The software
then places a yellow or red (user selectable)
outline box around the source of the motion.
Kestrel has proven to be highly effective in
assisting our sensor system operators with
locating and identifying both vehicular and
human movement.
These are just a few of the many technological innovations available in the world of
sUAS. If we choose to use such cutting
edge airframe technology, we owe it to
ourselves to equip those airframes with the
best supporting technologies. If you identify
a technological need, let your sUAS manufacturers know about it. Chances are they
will address the need and thank you for
bringing it to their attention.-.........
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